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SUMMARY

The worldwide insurance industry faces great financial risks from natural disasters caused by global climate
change. Insured losses from extreme weather events with potential links to climate change, such as wind-
storms, drought, and floods, have been steadily rising; a twenty-fold increase in annual insured losses (infla-
tion-adjusted dollars) from windstorm damage since the 1960s is a dramatic indicator of the growing threat
to insurers. The insurance industry is becoming increasingly outspoken in its concern about global climate
change, as evidenced by an industry-authored report for the Intergovernmental Panel on Climate Change
(IPCC) Working Group II and a declaration signed at the United Nations by 58 insurance companies from
22 countries.

The insurance industry can take a reactive approach to mitigating climate-change risk by raising deductibles
or withdrawing coverage. Alternatively, the industry can take a proactive approach by, for example, encour-
aging actions to reduce greenhouse-gas emissions.

Energy consumption is the largest contributor to global climate change, so promoting energy efficiency is
a particularly promising strategy. Many energy-efficient technologies also have the potential to reduce ordi-
nary insured losses involving property, health, or liability. This report illustrates 60 specific ways in which
targeted energy-efficiency improvements can translate into reduced risk of insured losses. The measures can
reduce losses from: fire, ice, wind, and water damage; temperature extremes; occupational injuries; poor
indoor air quality; equipment performance problems; and uninsured drivers. These loss-reductions translate
into benefits for a variety of insurance providers, including property-casualty, professional liability, health,
life, workers’ compensation, business interruption, and automobile.

The insurance industry could foster increased adoption of risk-reducing energy efficiency measures in the
following ways.

• Adopt uniform protocols for quantifying the risk-reducing aspects of energy-efficiency measures

• Develop innovative insurance products that reward energy efficiency

• Make buildings owned by insurance companies more energy-efficient

• Foster improved energy efficiency and indoor air quality in the process of financing and purchasing
buildings

• Collaborate with energy regulators and other stakeholders

• Participate in the research, development, and commercialization of new energy-efficient technolo-
gies and services

By supporting strategic energy-efficiency options, the insurance industry could reduce near-term business
risks while making a considerable contribution to long-term reductions in greenhouse-gas emissions which
also threaten their bottom line. This represents an attractive “no-regrets” opportunity for the insurance
industry, as the risk-reducing benefits would have distinct value irrespective of the timing or extent of dam-
ages related to global climate change.
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CONTEXT

The world’s 1.4-trillion-dollar insurance industry is increasingly concerned about financial risks from nat-
ural disasters precipitated by global climate change. Global climate models predict an increase in the fre-
quency and magnitude of extreme weather events as so-called “greenhouse-gas” emissions rise.
Windstorms, hurricanes, wildfires, and flooding cause some of the costliest insured losses. Between 1966
and 1987 there were no disasters with insured losses of over one billion 1990 U.S. dollars; between 1987
and 1992 there were fifteen.1,2 Average annual insured losses from windstorms increased by twenty-fold
between the 1960s and 1990s (Figure 1). The insured damage from Hurricane Andrew ran up to $16 billion,
pushing seven insurance companies to insolvency and causing many others to reduce their exposure or leave
the market altogether. Flooding of the Mississippi River in 1993 cost $10-20, billion; federal payments to
farmers for drought-related damage in 1988 reached $4 billion. According to the Reinsurance Association
of America, nearly 50% of the insured losses from natural catastrophes during the past 40 years have been
incurred since 1990.

Figure 1. Note that insured losses represent an increasing portion of the total, in part due to demographic trends
resulting in more concentration of property and populations in high-risk (e.g. coastal) areas and growing numbers
of policy holders.

The aftermath of Hurricane Andrew illustrated the complex nature of losses caused by natural disasters.
About 20% of insured economic losses were related to business interruption (40% in the case of Hurricane
Hugo). Considerable property losses affected people who resided far from the site of the storm (e.g., mid-
western boat owners vacationing in the Caribbean), thereby impacting insurance companies that initially
assumed they would be unaffected by the hurricane. In the aftermath of Hurricane Andrew, homeowner
insurance premiums rose by 72% in Florida.3 Allstate insurance company moved to cancel 50,000 residen-
tial homeowner policies since 1992 and CIGNA Corporation stopped writing new policies in South
Florida.4 Multiple disasters of this magnitude over short periods of time or in more highly populated areas
could bankrupt segments of the insurance industry.

In addition to windstorms, insurance companies are at risk from climate-change impacts such as drought-
related agricultural losses and adverse impacts on human health. The primary classes of anticipated health
impacts are: (1) mortality and morbidity related to heatwaves and increased urban air pollution, (2) re-emer-
gence of serious vector-borne infectious diseases, (3) spread of water-borne diseases from hydrological
extremes and elevated sea surface temperatures, (4) malnutrition from threatened food supply, and (5) gen-
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eral public health infrastructure damage from weather disasters and sea-level rise.5 In a scenario of doubled
atmospheric CO2 concentrations, the annual incidence of malaria could rise by 50-80 million cases per
year.6

To the insurance industry, the absence of certainty about trends and consequences in global climate is not
synonymous with the absence of risk.7 However, the industry is familiar with acting to reduce risk even
before full information about a risk is known, determining loss probabilities and associated costs and mak-
ing business decisions based on those calculations. Recent writings and public statements by high-level
insurance industry representatives indicate a growing consensus that human-induced climate change poses
a strategic threat to their industry. The most prominent expression of concern is the Statement of
Environmental Commitment by the Insurance Industry signed at the United Nations in 1995 by 58 insurance
companies from 22 countries.8 The industry has also articulated its concerns in a chapter prepared for the
Intergovernmental Panel on Climate Change (IPCC)9 and in formal statements made at the Berlin Climate
Summit of April 1995.

It is notable that no U.S. insurance companies have as yet signed the U.N. statement. The reasons for this
are not clear, but there are several possibilities. 

• In Europe it is currently more advantageous to public relations for a company to represent itself as
“green” than is the case in the U.S. 

• European insurance companies have more scientists on staff and arguably have a better grasp of the
climate-change problem. 

• In the U.S., most flood insurance is provided by the government, thereby insulating private compa-
nies from this particular kind of risk.

• Lastly and probably most importantly, European companies have more exposure to climate-related
losses because the largest reinsurance companies are headquartered there.

The insurance industry can address the risk of global climate change in many ways. For example, it can de-
insure high-risk customers or increase deductibles. These strategies are already being used in high-risk
regions of the world (e.g., flood and windstorm insurance is increasingly hard to come by). As will be dis-
cussed at length below, the industry can also adopt a proactive approach, combining actions that establish
it as a “good citizen” in the environmental arena with actions that can yield reduced risk of losses as well
as near-term profit for consumers.

Some insurance is provided by governments, e.g., flood insurance in the United States. Thus, governments
should share many concerns about climate change currently being articulated by private insurance compa-
nies. Furthermore, governments can influence the insurance industry through regulation. For example, reg-
ulators could consider efforts to address climate-change issues when awarding quality ratings to insurance
companies.
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THE ENERGY CONNECTION

Energy use causes more than half of the greenhouse-gas emissions to which global climate change is attrib-
uted. As described below, a variety of energy-focused strategies can simultaneously foster a more sustain-
able energy system while reducing the near-term probability of insured losses involving property, health, or
liability.10

There are two broad—and complementary—means of reducing the energy-related emissions of greenhouse
gases. The first is to develop renewable, zero-emission energy sources. The second is to reduce the demand
for energy at the point of end-use. Although much attention has been given to the potential strategic role of
renewable energy for the insurance industry, increased end-use efficiency offers comparable if not greater
near-term potential. Furthermore, increased end-use efficiency is generally less expensive per unit of ener-
gy saved than is an incremental unit of new energy supply (whether it is renewable or fossil-based). Thus,
increased end-use efficiency investment is consistent with sound business practices. This exemplifies the
“no-regrets” nature of many energy-efficiency options; that they have quick payback times and thus bene-
fit the decision maker—beyond the possible long-term environmental benefits.11

In the United States, energy efficiency has resulted in approximately 30% less energy used since the oil
crises of the 1970s.12 In contrast, renewable energy supplies about 7% of all primary energy in the U.S.
Nonetheless, both strategies are underutilized and have considerable potential internationally. To achieve
maximum reductions in greenhouse-gas emissions, both renewable energy sources and end-use energy
reduction must be pursued, with care to optimize the timing and mix of the two families of technologies.13,14

The fundamental objective is to provide energy services at the lowest economic and environmental cost.15

In order to “mine” the energy-efficiency resources in the attics of homes, under the hoods of cars, and in
the furnaces of industry, it is essential to understand where the energy goes. Each end use can also be
described in terms of the carbon emissions associated with it. In Figure 2, for example, we see that lighting
is responsible for 14% of carbon-dioxide emissions in the U.S. buildings sector.

Figure 2. Source: U.S. Congress, Office of Technology Assessment
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Formal assessments show a technical potential on the order of 75% savings from increased energy effi-
ciency, with a cost-effective, achievable potential of 25-50%. One of the most widely noted studies was con-
ducted by the U.S. utility industry’s own Electric Power Research Institute (EPRI). The study concluded
that, by the year 2000, the U.S. could save 24-44% of total projected electricity demand.16

Decreased energy demand has a notable side benefit to the insurance industry of reducing risky activities
such as those associated with offshore oil production facilities and oil-tanker trips. In an interesting analo-
gy, the space-heating energy saved by one factory that puts energy-efficient “low-emissivity” coatings on
window glass equals the amount of energy produced by a large offshore oil platform. 

TECHNOLOGIES THAT REDUCE THE LIKELIHOOD OF INSURED LOSSES
WHILE INCREASING ENERGY EFFICIENCY

Many energy-efficient technologies offer non-energy benefits,17 including reducing risk of such insured
losses from fire, ice, water damage, temperature extremes, occupational injuries, problems resulting from
poor indoor air quality, and uninsured drivers. By supporting the measures summarized in Table 1, the insur-
ance industry could reduce the risk of such insured losses while promoting energy efficiency. We identify
approximately 60 ways in which such losses could be reduced. In each case, the measures described will
also reduce energy use and thus greenhouse-gas emissions, thereby addressing insurance-industry concerns
about increased windstorm damage and the like.

Table 1. Potential for energy-efficient technologies to prevent insured losses.
Insured Risk Mitigated

Fire Ice & Extreme Health Health
& Wind Water Temperature Power Professional Uninsured & Safety & Safety

Energy Efficiency Measure Damage Damage Episodes Failures Liability Drivers (Lighting) (Indoor Air)
Air Vest for spray booths √
Building commissioning √ √ √ √ √
Central heating controls √
Compact fluorescent lamps √
Daylighting √ √
Demand-controlled ventilation √ √
Economizer cooling √ √
Efficient appliances √ √ √ √
Efficient duct systems √ √ √ √
Efficient windows √ √
Electronic lighting ballasts √ √
Energy audits & diagnostics √ √ √
Extra interior gypsum board √
Heat-recovery ventilation √ √
Insulated water pipes √ √
LED exit signs √ √
Light-colored roofs √ √ √ √
Measurement & Verification √ √ √ √ √
Natural ventilation √ √
Pay-As-You-Drive insurance √
Radiant barriers √
Radiant hydronic cooling √ √
Radon-resistant housing √
Reduce indoor poll. sources √ √
Roof/attic insulation √ √
Sealed-combustion appliances √ √ √
Torchier light fixture with CFL √
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Some benefits result from a single strategy targeting a specific end use, while others result from a host of
measures, such as energy-efficiency improvements that have the side benefit of reducing electromagnetic
fields (EMF) that are proportional to total current. (EMF-related claims are a growing concern for insurance
companies.18) Similarly, comprehensive strategies, such as uniform protocols for measurement and verifi-
cation of energy savings and proper equipment performance, apply to a wide range of efficiency options.

The list presented below is not intended to be comprehensive, and the risk reductions described here are not
well quantified in some cases. More in-depth study is needed. Care should be taken that new measures do
not inadvertently introduce new sources of loss. In addition, it is important to note that the insurance indus-
try has many sub-sectors: automobile, personal liability, etc., and not all measures described below are rel-
evant to all sectors.

Reducing Fire & Wind Damage

• Install energy-efficient windows. During a fire, heat-stressed windows can shatter as a result of differ-
ential expansion near the frames (the edges are cooler than the center of the window), and the increased
supply of air through the broken window accelerates the spread of fire. Efficient windows (e.g., those with
double glazing or low-emissivity coatings) may reduce the likelihood that fire will break the window.
Proposed modifications to traditional low-emissivity coatings would make windows considerably more
fire-resistant.19 Multi-glazed windows also serve as a deterrent to burglars.

• Install energy-efficient window retrofit films. Energy-saving plastic window retrofit films may offer
safety benefits during earthquakes and hurricanes by holding shards of broken glass together and main-
taining a barrier against blowing wind and rain.

• Install foil-based radiant barriers in walls and attics. These barriers reduce air-conditioning energy
requirements in hot climates and may also reflect radiation from fires, slowing their spread.

• Install multiple layers of gypsum board in homes. These layers provide “thermal mass”, which can
drastically reduce air conditioning energy use and significantly raise a wall’s fire rating.20

• Install energy-efficient appliances. Residential appliances, especially those that are old and in disrepair,
can cause fires. Problems range from burned-out pilot lights (resulting in explosive build-up of natural
gas) to “flame roll-out” from fuel-fired water heaters or furnaces caused by pressure differentials from
improperly designed mechanical ventilation and fireplaces in the home. Energy-efficient appliances are
on for a smaller percentage of time than other models and may therefore be less likely to cause this type
of fire. In the U.S., mandatory energy efficiency standards have banned pilot lights and replaced them with
electronic ignition in some types of appliances.21

• Develop a torchier light fixture that uses compact fluorescent lamps. Typical torchiers (tall floor lamps
that throw light onto the ceiling) use very high-wattage incandescent lamps that can cause fires if the lamp
falls over. Recent tests have shown that the light levels can be matched with compact fluorescent lamps
with as little as one-twelfth as much power demand.22

• Use light-colored building and road materials and plant urban trees. Large cities are typically sever-
al degrees warmer than their surroundings because of the “urban heat island effect” . This results in more
urban smog (and associated health costs) and increased air conditioning energy use. Research has demon-
strated that lightening the color of roads and buildings, and planting urban trees can dramatically reduce
average urban temperatures;23 detailed field studies have shown as much as 40-60% air conditioning sav-
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ings in a series of buildings where these strategies were used.24 Lightened (or aluminized) exterior sur-
faces can also make a building less vulnerable to fire, especially if the materials are “tuned” to reject near-
infrared radiation. An analysis of optimized paints found a potential 3.5-fold improvement in the “fire
reflectance” of paints compared to typical white paint.25 The use of trees to lower temperatures around
buildings has also been found to have the side benefit of reducing the rate of water flow onto streets dur-
ing downpours, and thus local flooding.26

Reducing Ice & Water Damage

• Insulate water pipes. Uninsulated pipes can freeze and break, causing water-damage losses. According
to the Disaster Recovery Business Alliance, the U.S. insurance industry paid $4.5 billion in claims during
a 10-year period for freezing pipes in 17 southeastern states (a region not normally expected to have sig-
nificant freezes). Pipe insulation is a simple energy retrofit that saves energy and reduces the likelihood
of freeze damage.27

• Weatherize to prevent “ice dams.” Ice dams are rooftop ice build-ups that result from repeated melting
and refreezing of snow. Melting water collects behind the ice dams, damaging the roof. A single large bliz-
zard in the U.S. in early 1996 was estimated to have resulted in 10,000-15,000 such water damage claims,
with an average cost of $2,000 per home.28 Ice dams form because of preventable “thermal short-circuits”
caused by air leakage and insufficient insulation levels. Adding to the energy cost are electric heating ele-
ments often installed along rooflines, intended to melt the ice. 

• Install energy-efficient windows. Inefficient windows condense water on their interior surfaces. The
moisture can cause serious deterioration of window frames and casements. It is not clear whether this
could result in an insured loss (for the owner, designer, contractor, or manufacturer).

Reducing Damage from Power Interruptions & Extreme Temperature Events

• Increase end-use electricity efficiency. Interruption in energy-related services often leads to insured loss-
es, such as business interruptions and damage to perishable food products. Current renewable or fossil-
based backup power-generation systems could be downsized considerably (and run longer) if the energy
loads they serve are highly efficient. For example, energy-efficient refrigeration systems can maintain cold
temperatures for a longer time during power interruptions.

• Install energy-efficient insulation, light roofing materials, and ventilation. Power interruptions often
occur during extreme temperature episodes. Superinsulated houses stay warm longer during cold-weath-
er power outages. Homes with efficient windows and light-colored roof materials stay cool longer during
warm-weather power interruptions. Hundreds of recent “heat deaths” (which result in health and life
insurance costs) during peak summertime temperatures in the U.S. often occurred on the top floors of
multifamily buildings where residents are exposed to intense heat gains through uninsulated roofs and
brick walls that accumulate heat and then radiate it inwards (Figure 3). Figure 4 shows how a package of
measures including attic insulation, white paint on the roof, and ventilation would bring the indoor air
temperature in such an apartment down by over 10°F on a hot day. Global climate change could increase
the frequency and severity of extreme-heat episodes. Ultra-cold weather events of course also pose a risk
to occupants of poorly insulated buildings, and can also be mitigated by energy-efficiency measures.
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Figure 3. The bars indicate numbers of deaths each of the July 1995 heat wave in Chicago, and the curve shows
the heat index, which reflects the combined effect of temperature and humidity.29

Figure 4. Computer-simulated indoor temperatures in the top floor of a prototypical 1940s two-story apartment
building in Chicago during the July 1995 heatwave. In the existing building, top-floor temperatures reached 108°F
and remained high even after the outdoor temperatures had started to drop. The addition of attic insulation, white
paint on the roof, and a ventilation system brought top floor temperatures in line with outdoor temperatures.30

Reducing Professional Liability

• Perform energy audits. Instrumented energy audits help find energy-related problems that can lead to
insured losses. One tool used in this work is the infrared (IR) camera, which can detect electrical prob-
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lems with motors, transformers, etc. that waste energy and can cause fires. IR cameras can also identify
inefficient windows and gaps in insulation. Blower doors and pressure manometers are also valuable for
energy audits, enabling a user to identify potentially dangerous pressure imbalances in a building that
could lead to fire or health-related insurance losses if not remedied. Auditors can also perform indoor air
quality measurements.

• “Commission” buildings. A major cause of litigation and contractor call-backs in new buildings is
improper performance of building heating and cooling systems. A reemerging practice called
“Commissioning” aims to increase quality control during design and construction, conduct formal func-
tional testing and inspections of energy-using equipment to ensure that intended performance (and ener-
gy savings) are achieved, and provide for operator training. Energy savings of 10-30% can result when
commissioning is performed in office buildings.31 The second largest professional liability insurer of U.S.
architects and engineers, DPIC, has taken a keen interest in promoting commissioning as a loss-preven-
tion strategy and cites heating, ventilating, and air conditioning cases as the largest source and cost of
claims for the company.32 Legal experts have cited commissioning as a way to decrease the likelihood of
professional liability lawsuits.33 Current insurance industry efforts to improve quality control to prevent
earthquake, wind or fire damage could be enhanced by verifying proper installation and performance of
energy-saving equipment.

• Install energy-monitoring systems. An emerging field in energy efficiency uses sophisticated informa-
tion technology to monitor and diagnose problems with energy-using systems and indoor air quality.34

Intended energy savings can be verified and deviations from expected equipment operating patterns can
be quickly detected and corrected. Undetected malfunctions can jeopardize life and or operation of the
systems. Use of advanced information technology can help reveal and remedy problems that could other-
wise lead to professional liability claims.

• Improve indoor air quality. As discussed in detail below, indoor air quality can be improved in con-
junction with energy efficiency improvements. Indoor air quality problems are an increasingly common
cause of litigation.35 In the past, this litigation centered around exposure to contaminants in industry.
However, due to increasing problems with asbestos, nonindustrial chemicals such as formaldehyde, and
radioactive radon gas, litigation has expanded to the buildings sector. Sick Building Syndrome (SBS) rais-
es the risk of professional liability for a widening array of professionals, including building owners, build-
ing managers, real estate developers, architects, engineers, general contractors, HVAC contractors, build-
ing product manufacturers, leasing agents, and consultants. Injuries alleged by plaintiffs include cancer,
neurological damage, chemical sensitivity, pulmonary disease, and allergies. Indoor air quality suits have
also focused on business interruption resulting from employee illness and reduced productivity.

Reducing Occupational Health and Safety Risks Related to Lighting 

• Install energy-efficient lighting. Efficient lighting components often last longer than conventional light-
ing, which means a lower incidence of replacement-related injuries sustained while servicing lighting sys-
tems. Surveys of households installing long-lasting compact fluorescent lamps show an exceptionally
high level of acceptance among senior citizens (who are uneasy about injuries from changing bulbs in
hard-to-reach fixtures).36

• Install high-frequency electronic ballasts for fluorescent lighting. High-frequency electronic ballasts—
one of the most successful energy-efficient technologies—offer numerous non-energy benefits.37 By
virtue of their nonflickering operation, electronic ballasts avoid certain negative health impacts linked to
standard magnetic ballasts. In a double-blind study in the United Kingdom, office workers with high-fre-
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quency ballasts had less than half the incidence of headache and eyestrain as their co-workers in offices
with normal 50-Hz magnetic ballasts. Agoraphobia and other manifestations of anxiety have also been
observed to diminish in areas with high-frequency lighting rather than standard ballasts. Flickering light,
from traditional inefficient ballasts can also trigger epileptic seizures in sensitive individuals. In some
cases, electronic ballasts reduce the likelihood of fires that result from overheating the neutral wire by
excessive harmonic distortion in some conventional ballasts.

• Install exit signs using light-emitting diodes (LEDs). LED exit signs save considerable energy and may
reduce insured losses compared to incandescent or fluorescent exit signs.38 Their 10- 20-year service life
means improved reliability (and thus safety during emergencies) and less maintenance. The intense red
LED light is highly visible through smoke. Given their low power demand, LED exit signs will operate
longer during a power outage than traditional exit signs run by the same size battery.

• Install advanced windows; use daylighting. Two energy-saving strategies that have non-energy benefits
are daylighting (facilitated by linking dimmable electronic ballasts to photocells) and advanced windows
that admit visible light but reject unwanted heat gains or losses. People prefer to work by daylight; the
absence of windows has been correlated with an increase in transient psychosis in hospitals and an
increase in absenteeism in schools and factories. In humans, levels of melatonin appear to be influenced
by daylight which may help explain seasonal affective disorder (SAD), a type of psychological and phys-
iological depression that affects about 5% of the population.39 In a California study, the absence of a near-
by window was associated with increased “Sick Building Syndrome” symptoms.40 Daylighting availabil-
ity is also unaffected by power outages which can reduce business-interruption losses.

Reducing Indoor Air Quality Problems

People spend 90% of their time indoors, where concentrations of air pollutants can exceed outdoor levels.41

There are at least six linkages between health/productivity and the indoor environment. Poor indoor air
quality causes infections, disease, allergies/asthma, acute sick-building health symptoms,42 poor worker
performance, and electronic equipment failures. Evidence suggests that the insured health care and lost-pro-
ductivity costs resulting from indoor air quality problems are substantial.

About 20,000 deaths and ten times as many illnesses in the U.S. each year are attributable to indoor air pol-
lution. Although most of these deaths result from indoor exposure to environmental tobacco smoke, radon,
and carbon monoxide, significant health problems can arise from other contributors to poor indoor air qual-
ity.

The cost of lost work days, restricted activity at work, and medical treatment for respiratory infections
amounts to an estimated $65 billion per year in the U.S. alone. The corresponding cost for allergies and
asthma is $13 billion each year and for sick building symptoms is $25 billion each year. A preliminary esti-
mate indicates these costs could be reduced by $18 billion per year through building-related measures.
Failure of electronic equipment has also been linked to indoor air contaminants, including 20% of circuit
board failures, costing $200 million per year in U.S. telephone switching offices.43

Increasing ventilation rates (which increases energy use) is the most common strategy for coping with sus-
pected indoor air quality problems. However, potentially more effective and energy-efficient strategies are
also available. These include proper pressure balancing, efficient air filtration, reducing air recirculation,
individual control of office environment, improving cleaning practices, and reducing indoor pollutant
sources.
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In addition to physical design changes to reduce the likelihood of indoor air quality problems, commis-
sioning methods (discussed above) can ensure correct design and construction of building components, and
effective response to problems following building occupancy. Specific opportunities for improving energy-
efficiency while addressing indoor air quality risks include:

• Mitigate indoor radon concentrations. The number two cause of lung-cancer deaths (13,000 per year)
in the U.S. today is radon, a naturally-occurring radioactive gas that concentrates in homes.44 Levels in
homes can exceed occupational safety standards for uranium miners. There are ways to mitigate this prob-
lem, but some consume far more energy than others. Continuously-operating fans for example, use ener-
gy and increase ventilation rates, which increases heating and cooling energy demand.

• Install advanced energy-efficient combustion appliances. Efficient appliances offer particular indoor
air quality benefits in the home. Traditional appliances rely on a thermally-induced stack effect to trans-
port combustion products through the flue and outside the structure; however, outdoor conditions (tem-
perature or wind) can cause backdraft and spillage of pollutants into the living space. This problem can
also be triggered by other ventilation devices in a home (e.g., stovetop or bathroom fans and fireplaces),
which create a negative pressure across the building envelope, thereby drawing pollutants back into the
building. Efficient fan-assisted appliances can counteract these effects. Efficient sealed-combustion fur-
naces eliminate the need for a natural-draft flue altogether, so a home’s natural air infiltration rate may be
lowered without starving the furnace of essential combustion air.

• Eliminate leaks from residential ducts. Leaky ducts can cause dangerous positive or negative pressure
imbalances in a home. Negative pressurization can place a dangerous suction force on combustion appli-
ances and fireplaces, leading to backdrafting of carbon monoxide or to fire roll-out. Negative pressuriza-
tion can also draw carbon dioxide from garages into homes. In hot, humid climates, negative pressuriza-
tion draws moisture into wall cavities where it can condense, causing mold growth or severe structural
damage to buildings. In cold climates, positive pressurization can force moisture-laden indoor air into
walls where it condenses as it encounters cold surfaces. Leaky supply ducts can introduce moisture into
attic spaces, and leaky return ducts can draw moisture from the living space into the attic. Both scenarios
can lead to the formation of ice dams as moisture leaks out through the eaves or to water damage within
the walls or ceiling. Duct retrofits utilizing an innovative new leak-sealing technology (Figure 5) have
resulted in 60% reductions of duct air leakage and improved home pressure balancing.45
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Figure 5. In 1994, Lawrence Berkeley National Laboratory designed, built and field-tested this in situ aerosol seal-
ing apparatus. Besides performing the sealing process, the device also measures the leakage of the duct system
before and after sealing. By injecting a fine aerosol, the device was found to seal approximately 60% of the leak-
age in the duct system in 15 minutes using only $6 worth of sealing material.

• Install energy-efficient heat-recovery ventilation. This technology can help avoid periods of low venti-
lation rates that can cause high concentrations of indoor pollutants. Not only does this reduce exposure to
indoor pollutants, but it also can reduce the presence of damaging water vapor.46 Problems with elevated
water vapor levels in bedrooms were less severe in a series of homes that used heat exchangers to recov-
er waste heat from exhaust air than in homes that did not.47 There were more complaints about mold and
mildew in the control homes than in the efficient homes using heat exchangers.48

• Use Airvests. Spray booths are a common sight in industrial buildings. Designed to remove pollutants dur-
ing processes such as spray painting or welding, a spray booth is open on one side where the worker
stands and equipped on the opposite wall or ceiling with a fan and filter to exhaust contaminated air.
However, pollutants become trapped in the eddy that forms immediately downwind of the worker, and
they then rise into the worker’s breathing zone. A new energy-saving invention known as an “Airvest” (not
yet commercially available) eliminates this dangerous eddy (Figure 6). An Airvest consists of a small air
supply worn on the chest of a spray booth worker.49 Laboratory measurements using smoke and a man-
nequin show enormous reductions of contaminants in the breathing zone, depending on how much air is
ejected from the box. With Airvests, the ventilation rate in the spray booth could be substantially reduced.
Reduction of the flow rate by a factor of two will save roughly $1,000 per shift per booth each year from
reduced heating, cooling, and filtration of incoming make-up air.
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Figure 6. Photographs of prototypical Airvest with fan off (left) and on (right). The chart below shows that spray
booth ventilation rates can be reduced by 50%, while pollutant exposure in the breathing zone of the worker is
reduced by about 30-fold.

• Install radiant hydronic cooling. This energy-saving strategy is widely used in Europe but little known
in North America. It achieves energy savings by separating the tasks of providing cooling and fresh air.50

In a radiant cooling system, cold water is used to cool ceilings, and thereby achieving improved comfort.
Supply air can be provided separately (at 80 to 90% lower volumes because heat transport is not an objec-
tive) and recirculation is unnecessary. Transporting coolth by pumping water is much less energy-inten-
sive than using air. In addition to saving substantial energy, radiant cooling avoids spreading odors and or
other airborne contaminants through the building, reduces likelihood of drafts and noise due to lower vol-
umes of air movement, and reduces space needed for the ventilation system. During power outages, cool
water can be circulated with much less backup power than is required for a conventional air-conditioning
system.

• Install demand-controlled ventilation (DCV). DCV uses variable-speed fans in conjunction with a sen-
sor-feedback system to adjust fan speed. Fixed-speed ventilation allows virtually no outside air control.
The DCV feedback system should reduce incidences of too-low and too-high outside air supply. During
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power outages, DCV systems can operate at lower speeds to ensure minimal levels of air circulation dur-
ing a longer period of time than would be possible with full-speed operation of a ventilation system using
a backup power supply. Fan variability could prove valuable in certain firefighting situations.

• Use strategies that save energy while reducing the amount of recirculated air. This family of strate-
gies includes better air filtration, economizer cooling, and heat recovery in place of recirculation. Reduced
recirculation may eliminate some pathways of indoor disease transmission. A controlled study compared
the incidence of febrile acute respiratory diseases in army trainees in two sets of barracks;51 heating, ven-
tilating, and air-conditioning (HVAC) systems in the “modern” barracks recirculated approximately 95%
of the air and provided three air changes per hour. In the “old” barracks, windows and ceiling exhaust fans
were the primary source of ventilation, and the HVAC systems recirculated only 50% of the air. During
2.6 million trainee-weeks between 1982 and 1986, more than 14,000 acute respiratory disease hospital-
izations occurred among soldiers living in the two sets of barracks. The ratio of new-to-old barrack hos-
pitalization rates was 1.5:1, i.e., about 2,700 more admissions for occupants of the barracks that used pre-
dominantly recirculated air.

• Install energy-efficient heating controls. Especially in low-income housing, poorly managed central
heating often means that tenants use gas stoves for space heating. The carbon monoxide and other com-
bustion products thus generated are an obvious health concern here, in addition to the potential for ener-
gy waste. Improved heating controls in several apartment buildings showed significantly reduced “cook-
ing” energy use (Figure 7).52 (The energy dimensions of this situation depend on the details; if used to
heat only the kitchen area, stoves are not necessarily inefficient.)

Figure 7. Seasonality of cooking fuel use decreased markedly following a heating controls retrofit in the Trenton
Housing Authority.

• Reduce indoor pollutant sources. This is perhaps the most reliable and energy-efficient way to mitigate
indoor air quality problems. Pollutant sources range from radon gas leaking in through cracked basement
walls to volatile organic compounds used in carpet glues to cigarette smoke. Reducing pollutant sources
improves indoor air quality and occupant health and reduces the need for the energy-consumed to provide
high rates of outside air supply.
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POTENTIAL ROLES FOR THE INSURANCE INDUSTRY IN INCREASING
ENERGY END-USE EFFICIENCY

As shown above, the insurance industry has a number of options for responding to the threat of global cli-
mate change through energy efficiency. These options would encourage customers to employ technologies
and practices that inherently reduce the likelihood of insured health and property losses while increasing
energy efficiency.

Some of the opportunities include:

• Adopt uniform protocols for quantifying the risk-reducing aspects of energy-efficiency measures

• Develop innovative insurance products that reward energy efficiency

• Make buildings owned by insurance companies more energy-efficient

• Foster improved energy efficiency and indoor air quality in the process of financing and purchasing
buildings

• Collaborate with energy regulators and other stakeholders

• Participate in the research, development, and commercialization of new energy-efficient technolo-
gies and services

Adopt Uniform Protocols for Quantifying the Risk-Reducing Aspects of
Energy-Efficiency Measures

While this report documents numerous likely benefits of energy-efficiency measures for the insurance
industry, it does not attempt to quantify those benefits or to precisely target where the measures should be
applied (e.g. specific types of buildings, climates). The insurance industry could play a key role in the devel-
opment and deployment of standards of practice that, if followed, will reduce the likelihood of claims.53 To
this end, the insurance industry would benefit from a universally approved and consistently applied method
of quantification, which suggests that there is a role for a centralized effort. The insurance industry could
begin by applying such protocols to its own buildings, and ultimately require their use on projects seeking
premium reductions or other incentives from insurers.

The U.S. Department of Energy’s new North American Energy Measurement and Verification Protocols
(NEMVP) is an ideal vehicle for this, although it is currently focused strictly on energy impacts. The
NEMVP is a voluntary consensus document written for technical, procurement, and financial experts in
government, commerce and industry. The NEMVP provides an overview of current M&V techniques and
sets a framework for verifying third-party financed energy projects for public and private sector projects.
Application of the NEMVP helps insure accurate verification of project savings in a nationally accepted,
impartial and reliable manner. Extension of the Protocols to include the risk-reducing characteristics of spe-
cific energy-efficiency and indoor-air-quality measures is a logical next step.
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Develop Innovative Insurance Products that Reward Energy Efficiency

Insurance companies could provide incentives for the adoption of loss-preventing energy-efficiency prac-
tices, as follows:

Differentiated Premiums

Insurance companies could develop products that reward customers for implementing energy-efficient mea-
sures that lower the risk of insured losses, e.g., by offering discounted premiums when a property has fea-
tures that are energy efficient or contribute to a healthy indoor environment. This is already a familiar prac-
tice in the insurance industry: “good driver” discounts are offered and credits are given for home smoke
detectors, fire extinguishers, or burglar alarms.

Purveyors of Energy-Efficiency Services

Energy Service Companies (ESCOs) are an important agent of energy-efficiency implementation. ESCOs
typically mobilize capital and technical know-how, offering a package of efficiency improvements to build-
ing owners or factory managers. Energy users enjoy the convenience of having an outside firm implement
the measures, and the ESCO is rewarded with a pre-agreed share of the energy savings. Contracts with
ESCOs predict a specific level of energy savings; there is a financial risk to one or both parties if these sav-
ings are not achieved. Conventional professional liability insurance does not cover performance-related
claims. However, the insurance industry could provide special coverage for building owners or ESCOs,
guaranteeing savings through “efficacy coverage” or “systems-performance” types of policies. The Zurich
American Insurance Group already offers such coverage.

Radon Insurance

Approximately 4 million of the 85 million homes in the U.S. have radon levels that exceed the
Environmental Protection Agency (EPA) guidelines. Typical remediation costs are $1,000-$3,000.
However, because concentrations vary from day-to-day, short-term monitoring results are highly uncertain.
This is problematic when testing is conducted during the short term of the home purchasing process. A rem-
edy would be to provide radon insurance (analogous to the insurance for appliances and heating systems
widely available to homebuyers today).54 The insurance company would then provide a more reliable long-
term measurement and pay for remediation if safe levels were exceeded. Remediation strategies would
emphasize energy-efficient techniques.

Geographic information systems are being used to pinpoint the “high-radon” areas in the U.S. which will
vastly reduce the cost of finding the homes with dangerous radon levels and help identify the market for
radon insurance. For example, in Minnesota predicted average countywide indoor radon levels range to over
5.5 pCi/liter, with the “EPA Action Level” set at 4 pCi/liter (Figure 8).
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Figure 8. Estimated average indoor radon concentrations by county for Minnesota. Darker shades indicate higher
radon levels. Homes in white-shaded counties have estimated concentrations below 2.5 pCi/L; predicted levels in
the black-shaded counties are greater than 5.5 pCi/L. Also shown is a relative scale of risks from radon and other
health hazards.

Pay-At-The-Pump Auto Insurance

Uninsured motorists pose a significant problem for the insurance industry. A novel concept proposed for
improving vehicle energy efficiency is “Pay-As-You-Drive Insurance.”55 The essence of the concept is that
a portion of the total premium is incorporated in the price of gasoline. Thus, motorists who drive more pay
more (for fuel and for insurance). This differentiated premium is an incentive for fuel economy and a risk-
indexed payment of insurance by each customer. The gasoline price elasticity could yield both reductions
in greenhouse-gas emissions and local public health benefits from reduced air pollution.

Make Buildings Owned by Insurance Companies More Efficient

“Market Pull” strategies are one of the most innovative approaches to improve energy efficiency. These
strategies harness the purchasing power of large energy users to steer entire markets toward increased use
of efficient technologies. The Swedish government’s National Board for Industrial and Technical
Development (Nutek) has been a world leader in this area, organizing owners of large numbers of buildings
(including insurance companies) to set standards for procurement of efficient energy-using products.56 A
U.S. consortium of government and non-government organizations is also very active in this area, as is the
International Energy Agency. Swiss Re and several other insurance companies are beginning to collaborate
with IEA.

The insurance industry is one of the world’s most important owners of real estate. In the United States, life
insurance companies alone own $50 billion worth of commercial real estate, 22% of all institutional hold-
ings.57 If insurance companies adopted state-of-the-art practices for technology procurement and efficient
building operations just in the buildings they own, they would make a significant contribution to reducing
energy demand. High-visibility demonstration projects based on controlled experiments in insurance build-
ings could quantify the benefits of energy-efficiency measures and set a model for others.
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In the process of making its own buildings highly efficient, the insurance industry would also acquire con-
siderable skill which could be sold to other property owners and managers. Special in-house expertise and
services could develop into new business lines in energy auditing, retrofit evaluation, and installation and
management of energy-efficient systems, building commissioning, measurement and verification, and
ongoing energy-management services.

Foster Improved Energy Efficiency and Indoor Air Quality in the Process of
Financing and Purchasing Buildings

As financiers of real estate ($202 billion of debt financing or 20% of all debt financing in institutionally-
owned buildings in the commercial U.S. market alone58), insurance companies can promote energy effi-
ciency in several ways.

• Offer differentiated premiums that favor energy-efficiency improvements. This strategy is well-suit-
ed for application when a building is purchased, as new insurance coverage is often purchased at that
time.

• Encourage inspection and labeling processes that provide consumers with information about energy
efficiency and indoor air quality in buildings.59 The results of inspections could be combined with
other information on safety and features that make the building less likely to sustain damage.

• Formally recognize that the savings enjoyed by owners of energy-efficient buildings improves the
owners’ cash position, which translates into a slightly lower risk of loan default and the ability to
qualify for a proportionately larger mortgage than for owners of traditional buildings. The insurance
industry could participate in “Energy-Efficient Mortgage” programs that are already being devel-
oped. These programs typically target residential buildings but could be adapted to the types of com-
mercial loans for which insurance companies typically provide financing.

• Encourage rebuilding after natural disasters to meet or exceed current energy codes (rather than as-
built standards); collaborate with FEMA and other government bodies. Design premiums to encour-
age replacement construction following losses from fire, earthquake, flood, etc. to meet or exceed
current energy standards rather than “as-built” performance levels. The U.S. Department of Energy
has already begun to provide practical information to people rebuilding their homes following nat-
ural disasters.60 FEMA is another logical partner in this effort.

Collaborate with Energy and Environment Regulators and Stakeholders

Logical allies of the insurance industry in energy efficiency efforts are building managers associations. In
the U.S., for example, the Building Owners and Managers Association (BOMA) takes great interest in ener-
gy efficiency matters and already has ties with the insurance industry.

Because the insurance industry is a major user of energy in its own properties and a major lender to other
property owners, the insurance industry could benefit from participating in regulatory proceedings (setting
energy-efficiency standards, planning utility demand-side management programs, etc.) that potentially
affect those buildings. Pertinent regulatory proceedings are conducted at both the national and state levels.
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To the extent that the insurance industry is interested in R&D and commercialization of new energy-effi-
cient technologies, the industry should maintain close contact with public energy and environment agencies,
utility trade associations, and others conducting such R&D. These entities tend to listen closely to the needs
expressed by stakeholders and to welcome collaborative partnerships.

Special opportunities exist for energy utilities and insurance companies to collaborate. These two industries
have common interests: (1) improved cash flow for customers and lower probability of default on payments
for services, (2) effective code compliance, product labeling, and building commissioning as tools for
achieving safety and energy savings and quality control, and (3) an increasing imperative to incorporate
“green” marketing into their way of doing business. Following are some examples of potential collabora-
tions:

• By joining forces in encouraging energy efficiency, utilities and insurers could share costs and mar-
ket data. For example, utilities already possess considerable data on the physical characteristics of
buildings (e.g., appliance holdings, types of heating systems) in their service territories. Some of
these data could be quite valuable to insurance companies attempting to identify energy-related
problems and opportunities in those buildings. 

• The current process of utility deregulation under way in the U.S. has placed utilities in the unfamil-
iar position of competing for new customers and convincing old customers not to switch to new
providers. By approaching customers with value-added insurance/energy-efficiency products and
services, utilities and insurers could retain customers they might otherwise lose to competitors. 

• Utilities already possess technical and financial knowledge of the intricacies of implementing ener-
gy efficiency. Insurance companies could take advantage of this resource in exchange for bringing
new customers to a utility and/or offering incentives (via insurance product design) or financing for
customers to participate in utility-insurer programs. Utilities are increasingly interested in mecha-
nisms for loaning money to consumers; insurers have extensive experience in this area (in excess of
$200 billion, as noted above). 

• Lastly, because both industries are interested in new technology research and development, R&D
activities could be combined in some areas. 

Participate in the Research, Development, and Commercialization of 
New Energy-Efficiency Technologies and Services

Little research has been done on maximizing the safety-enhancing aspects of energy-efficiency technolo-
gies. The insurance industry could help fill this void by supporting strategic research and development
(R&D) and/or providing venture capital to move new loss-reducing technologies into the marketplace. The
founding of the Underwriters Laboratory early in this century stands as a precedent for such an enterprise.61

Most of the strategies discussed in the previous section of this paper were supported by federal R&D pro-
grams now falling victim to widespread budget cutting in the Congress. Difficult economic times have
simultaneously led to reduced R&D in the private sector. Further compounding the problem, the current
trend toward utility deregulation has also caused many utilities to reduce their R&D activities because R&D
costs show up in the cost of electricity, rendering their product more expensive than that of a competitor
who does not do R&D. The insurance industry has a vested interest in stepping into this growing R&D void.
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Examples of promising R&D frontiers include fire-resistant windows and paints. Other research opportuni-
ties include definitive studies on the connections between indoor environmental factors (air quality, light-
ing, thermal comfort) and worker productivity and health. For example, the causes of Sick Building
Syndrome are still not known.

Important research needs to be done on Building Performance Assurance, which includes building com-
missioning, operations, and diagnostics, and employing computer-based systems for whole-building moni-
toring, diagnosis, and performance optimization. The goals are enhanced energy efficiency, and occupant
productivity, security, and safety. These goals are of clear value to the insurance industry to reduce insured
losses; insurers could use such systems to operate their own buildings more efficiently and safely.

A special need exists for Building Performance Assurance in the residential sector. Building codes are often
incomplete and unclear in directions for safe installation of ventilation systems. Designers, builders, and
installers lack adequate tools for avoiding health and safety problems related to energy-using equipment.

Past experience in the energy sector could be a model for insurance industry R&D. The Electric Power
Research Institute (EPRI) and the Gas Research Institute (GRI) spend more than $1 billion/year for tech-
nology and market research for energy utilities. They provide a common knowledge base for large and small
energy companies and serve as an interface among the numerous energy utility companies, regulatory bod-
ies, and providers of energy technologies. Given the energy benefits described for the many insurance loss-
reduction strategies enumerated above, it is easy to imagine effective teamwork among the Department of
Energy and/or the Environmental Protection Agency, energy utilities, and the insurance industry. With prop-
er coordination, this enterprise could bridge the common interests of disparate insurance subsectors (e.g.,
property-casualty, professional liability, health, life, workers’ compensation, business interruption, and
automobile). Although quite small in proportion to the size of the industry it serves (an industry even larg-
er than the energy sector), the newly founded Insurance Institute for Property Loss Reduction (IIPLR) is
one venue where such research could take place. IIPLR’s mission is to reduce deaths, injuries, and loss of
property resulting from natural hazards.
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RECOMMENDATIONS

This paper has provided an overview of opportunities for the insurance industry to support energy-efficien-
cy as a “no-regrets” tool for improving its near-term business position while helping to reduce risks from
greenhouse-gas emissions that threaten the industry in the long term. The insurance industry could take a
variety of specific steps to tap the strategic benefits of energy efficiency.

Technology Assessment and Research & Development

• Conduct a systematic evaluation to identify and quantify efficiency and indoor-air-quality
enhancement strategies that make a property less likely to sustain insured losses. This activity would
seek to evaluate the statistical likelihood of reduced loss for each case and estimate their corresponding
economic value. Measures must be linked to the relevant insurance segments (e.g. property, health, pro-
fessional liability). This paper has focused on measures applicable to buildings. Measures applicable to
the transportation and industrial sectors should also be evaluated. Characteristics of efficient technolo-
gies that could inadvertently lead to increased insured losses must also be identified.

• Use advanced geographic information system approaches to conduct hazard mapping. Variables
such as climate and building stock data could be used to determine where certain buildings-related loss-
es are likely to occur and then to examine the potential for energy savings, emissions reductions, and loss
prevention via regionally targeted retrofit and new construction measures.

• Conduct focused research and development. The insurance industry currently conducts only a limited
amount of R&D on technologies that reduce risk. By contrast, electric and gas utilities conduct hundreds
of millions of R&D related to their markets. Considerable leverage could be achieved by leveraging exist-
ing government energy-efficiency R&D activities so as to expand their scope to include insurance-relat-
ed considerations.

Market Transformation

• Develop differentiated premiums and other insurance products to reflect the relative costs/benefits
associated with energy-efficiency features. Differentiated premiums would send a “price signal” to
risky market segments, encouraging them to implement safe (and energy-efficient) measures recom-
mended by the insurer. Radon warranties, insurance for third-party financing of energy-efficiency
improvements, and pay-as-you-drive insurance are examples of innovative insurance products that could
stimulate increased investment in energy-efficiency measures that would also reduce insurance losses.

• Demonstrate “Leadership by Example.” The industry could systematically assess its own buildings,
identify cost-effective efficiency-improvement opportunities, and exercise purchasing power to pull new
efficient technologies and practices into the market. Identifying and implementing energy-efficient ways
to mitigate indoor air quality problems should be a parallel goal.

• Encourage inclusion of strategic energy efficiency measures when retrofitting existing buildings for
improved fire, flood, wind, and earthquake safety. Considerable economies of scale can be achieved
when multiple retrofit packages (i.e., energy and non-energy measures) are implemented simultaneous-
ly. The same rationale should apply to replacement of homes lost in natural disasters.
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• Survey the energy-efficiency industry to identify emerging technologies and services that are
promising investments. Build portfolios of investments to stimulate those markets and to benefit from
the financial growth of energy-efficiency industries.

• Evaluate opportunities for selling efficiency services as a new business line. Possibilities include
technologies and operations strategies such as commissioning, measurement and verification, and quali-
ty assurance on a fee-for-service basis. This is still a fledgling industry with room for new entrants.

• Provide strategic information to energy users. Because insurers communicate with virtually all own-
ers of buildings, major energy-using equipment, and automobiles, they, like electric utilities, are in a
powerful position to advise many people about energy efficiency. A promising avenue is labeling sys-
tems, already being developed to foster energy-efficiency but not yet tailored to identify safety features
of efficiency measures.

New Partnerships

• Support the expansion of the North American Energy Measurement and Verification Protocol
(NEMVP) to include avoidance of adverse health and safety conditions, and energy-wasteful ways
of mitigating the problems. New features could be added, e.g. to incorporate consideration of indoor air
quality issues and other safety-related issues of concern to insurance companies.

• Become familiar with existing research, development, and deployment programs; evaluate options
for participating in R&D. The U.S. Department of Energy and the Environmental Protection Agency
are active in research, development, and deployment of energy-efficiency measures. However, very little
focused research is currently being conducted on the safety-enhancing aspects of energy-efficient tech-
nologies. In one existing effort, the Electric Power Research Institute has recently formed the Disaster
Recovery Business Alliance (DRBA), with the goal of using technology and advance planning to miti-
gate losses from disasters. There is also a critical need to carefully identify indoor air quality problems,
understand the sources of indoor air pollutants, evaluate mitigation measures, quantify the impacts of
adverse air quality on productivity, develop improved sensors and monitoring strategies, and integrate air
quality considerations in the development of building codes and standards.

• Review existing new-construction and appliance standards for energy efficiency and evaluate more
demanding efficiency standards to reduce risk of insured losses. Current standard setting is based on
cost-benefit analyses of energy savings and incremental purchase costs. The economic and social bene-
fits associated with risk-reduction are not included.

• Support code compliance efforts. DOE, EPA, and various state energy offices are working to improve
compliance with energy codes. Insurance companies have a parallel interest in compliance with safety
codes. More than 75% of code enforcement officials failed an competency exam delivered by the
Insurance Institute for Property Loss Reduction. The insurance industry could join in efforts to train and
provide education and incentives to code officials to improve compliance with both energy and non-ener-
gy elements of the codes.

• Form partnerships with energy utilities. Insurance companies and utilities could collaborate in mutu-
ally beneficial ways, bringing each other new customers and sharing complementary skills and market
data. Considerable resources could be saved by pooling resources on projects that would otherwise be
performed in duplicate.
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• Give special consideration to problems and opportunities in the Developing World and Formerly
Planned Economies. Special attention should be given to the situation in developing countries and for-
merly planned economies. Today these countries are responsible for about one-half of greenhouse-gas
emissions related to energy use, and their share is rapidly growing. Energy efficiency is particularly poor
in these countries, and the rapid rate of development in buildings, industry, and transportation offers
immense opportunity for efficiency improvements. Current cooking and heating practices in many rural
areas are tremendously inefficient and represent a serious indoor air quality problem. Property and health
insurers will have an increasing stake in these countries as their economies grow and so have a vested
interest in helping those countries change course now. A variety of international aid agencies, multilat-
eral banks, and governmental bodies already have programs to promote energy efficiency in these parts
of the world—such as the Joint Implementation program—but, energy-efficient technologies and their
potential to reduce insurance losses are not emphasized. 
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